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* NOTICES*. 

JPO and NCIPI are not responsible for anydamages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

(57) [Claim(s)] 

[Claim l] In the blanking aperture array for which a charged particle beam is irradiated and 
which operates this beam orthopedically The substrate with which the two-dimensional array 
of the aperture (2 19 c, AP) with a blanking electrode (3a, 3b, 19a, 19b, El, E2) was carried out 
to the at least m line n train (75,110), The blanking aperture array characterized by preparing 
n m-bit shift registers (5 19d) which impress the electrical potential difference according to 
pattern data to these m sets of blanking electrodes of the aperture in this rth train (i= 1, 2, 
n). 

[Claim 2] The blanking aperture array according to claim 1 characterized by forming the buffer 
(6 19e) which inputs pattern data into said n shift registers (5 19d). 

[Claim 3] Said n shift registers (5 19d) are blanking aperture arrays according to claim 1 or 2 
characterized by being prepared along with each line of the aperture (2 19 c, AP) arranged by 
said m line n train. 

[Claim 4] Said n shift registers (5 19d) It comes to carry out two or more series connection of 
the shift register section which connected the inverter and the passage control transistor to the 
serial, and was made into one unit into the grid width of face of the line writing direction of the 
aperture (2 19 c, AP) arranged by said m line n train, respectively. The output of each shift 
register section is impressed to a corresponding blanking electrode (3a, 3b, 19a, 19b, El, E2). 
the 1st and 2nd clocks (CLK1 •-) which make said passage control transistor which adjoins 
each other in the grid width of face of the direction of a train of the aperture arranged by this m 
line n train turn on / turn off, respectively It is a blanking aperture array given in any 1 term 
among claims 1-3 characterized by preparing the signal line of CLK2. 

[Claim 5] Said n shift registers (5 19d) It comes to carry out two or more series connection of 
the circuit section which connected two inverters (Q1-Q4) to the serial at the 1st gate (Q5), and 
was made into one unit into the grid width of face of the line writing direction of the aperture (2 
19 c, AP) arranged by said m line n train, respectively at the 2nd gate (Q6). The output of each 
circuit section is impressed to a corresponding blanking electrode (3a, 3b, 19a, 19b, El, E2). the 
1st and 2nd clocks (CLK1 ■-) which make these 1st and 2nd gates turn on / turn off, 
respectively in the grid width of face of the direction of a train of the aperture arranged by this 



m line n train It is a blanking aperture array given in any 1 term among claims 1-3 
characterized by preparing the signal line of CLK2. 

[Claim 6] Said n shift registers (5 19d) It comes to carry out two or more series connection of 
the shift register section which connected one inverter (Ql, Q2) and the one gate (Q5), and was 
made into one unit into the grid width of face of the line writing direction of the aperture (2 19 
c, AP) arranged by said m line n train, respectively. The output of each shift register section is 
impressed to a corresponding blanking electrode (3a, 3b, 19a, 19b, El, E2). It is a blanking 
aperture array given in any 1 term among claims 1-3 characterized by preparing the signal line 
of the 1st and 2nd clocks (CLKl, CLK2) which make this gate turn on / turn off, respectively in 
the grid width of face of the direction of a train of the aperture arranged by this m line n train. 
[Claim 7] Said n shift registers (5 19d) are blanking aperture arrays given in any 1 term among 
claims 1-6- which also impress the electrical potential difference which followed the data for 
exposure-time correction in addition to said pattern data to said blanking electrode (3a, 3b, 19a, 
19b, El, E2) of said aperture (2 19 c, AP), and are characterized by using this a part of aperture 
for exposure-time correction. 

[Claim 8] It is a blanking aperture array given in any 1 term among claims 1-7 characterized 
by for the array which makes the aperture (2 19 c, AP) arranged by said m line n train and said 
n shift registers (5 19d) one unit (64 65) achieving two or more unit independence, and 
preparing it in said substrate (75,110). 

[Claim 9] The blanking aperture array according to claim 8 characterized by preparing at least 
one side in said substrate (75,110) further among the stencils (66B) which have opening for 
adjustable rectangles (66A) and the transparency hole of the configuration of a request pattern 
other than said unit (64 65). 

[Claim 10] The manufacture approach of the blanking aperture array characterized by 
providing the following The process which forms an impurity diffused layer (112) in a 
semi-conductor substrate (110), and forms an epitaxial growth phase (114) on it The process 
which forms the clock signal line of a shift register and this gate which comes to connect the 
two or more units with a serial in a line and the direction of a train by making an inverter and 
the gate into a unit, and forms opening with the electrode of a pair in this epitaxial growth 
phase at each ** of the shift register and signal line of the line and the direction of a train the 
electrode of the pair of this opening - on the other hand (E2) - the outgoing end of each unit of 
a shift register - connecting - another side (El) - all - a low voltage line - or the process 
which connects quantity and a low voltage line by turns 

[Claim 11] The manufacture approach of the blanking aperture array according to claim 10 
characterized by providing the following. The process which forms opening with the electrode 
of a pair is a process which etches the slot (116) on the narrow width by trench etching in the 
location of the side side of the pair which each opening of an epitaxial growth phase counters 
until it reaches at a semi-conductor substrate. The process formed in a slot front face with an 
insulator layer (118) The process on which Mizouchi of each set is made to deposit the metal 



(120) used as an electrode The process which etches and. removes Mizouchi's inter-electrode 
epitaxial growth phase and inter-electrode impurity diffused layer of each set from a front-face 
side, carries out taper etching, removes this inter-electrode semi conductor substrate from a 
rear-face side, and makes opening 

[Claim 12] The blanking aperture array (l 19A) in which aperture (2 19 c, AP) with a blanking 
electrode (3a, 3b, 19a, 19b, El, E2) has the substrate (75,110) by which the two-dimensional 
array was carried out to the at least m line n train In the charged particle beam aligner which 
exposes the candidate for exposure (24) on a stage (22) by the charged particle beam 
patternized by turning on / turning off the charged particle beam which passes along this 
aperture by the electrical potential difference which is used and is impressed to this blanking 
electrode This blanking aperture array is a charged particle beam aligner characterized by 
preparing h m-bit shift registers (5 19d) which impress the electrical potential difference 
according to the pattern data of the graphic form which should be exposed to rn sets of blanking 
electrodes of the aperture in the i-th train. 

[Claim 13] Said blanking aperture array (l 19A) The array which makes the aperture (2 19 c, 
AP) arranged by said m line n train and said n shift registers (5 19d) one unit (64 65) achieves 
two or more unit independence, and is prepared in said substrate (75,110). The charged 
particle beam aligner according to claim 12 which makes it the description as the electrical 
potential difference according to the pattern data of the graphic form which should be exposed 
next during exposure at other arrays using one array is impressed and it comes to change the 
array of on-aperture into the following request pattern. 

[Claim 14] Said shift register (5 19d) is a charged particle beam aligner according to claim 12 or 
13 which supplies said pattern data to said blanking electrode (3a, 3b, 19a, 19b, El, E2) in 
advance of exposure, makes the array of on-aperture a request configuration, carries out 
incidence of the beam (219) after that, and makes it the description as it comes to expose by 
fabricating a beam cross-section configuration in this request configuration. 
[Claim 15] It is a charged particle beam aligner given in any 1 term among claims 12*14 
characterized by having further a polarization convergence means (35, 17, 20) to project said 
charged particle beam chosen and patternized by said blanking aperture array (l 19A) for 
[ said ] exposure. 

[Claim 16] Said n shift registers (5 19d) Answer a clock and the shift action of said pattern data 
by which a sequential input is carried out the n bits of the directions of a train at a time is 
carried out all at once. That migration of said stage (22) and the deviation of said deviation 
convergence means (35, 17, 20) are controlled so that the beam chosen and patternized by said 
blanking aperture array (l 19A) projects on the same location of the top for [ on this stage / 
said ] exposure (24) The charged particle beam aligner according to claim 15 by which it is 
characterized. 

[Claim 17] Said n shift registers (5 19d) are charged particle beam aligners given in any 1 term 
among claims 12*15 which answer a clock, carry out the shift action of said pattern data by 



which a sequential input is carried out the n bits of the directions of a train at a time all at once, 
and make it the description as it comes to carry out exposure by said charged particle beam 
after the shift action termination to these pattern data. *, 
[Claim 18] Said blanking aperture array (l 19A) Simple rectangle opening, opening for 
adjustable rectangles, and the 1st mask with which the stencil was formed (75A, 75B), It has 
the 2nd mask (75B, 75A) with which simple rectangle opening, blanking rectangle opening, 
and an aperture array and its drive are formed. These masks It is the charged particle beam 
aligner according to claim 12 characterized by for the aperture array corresponding point of the 
1st mask being simple rectangle opening, and arranging the 2nd opening for adjustable 
rectangles and stencil corresponding point of a mask in piles so that it may be simple rectangle 
opening or blanking rectangle opening. 

[Claim 19] The charged particle beam aligner characterized by providing the following. A 
charged particle beam generating means to have the good control charged particle beam 
generating component (BGl, BG2) which carried out the two-dimensional array to the m line n 
train, and to generate this beam corresponding to each dot of the graphic form which should be 
exposed (l 19A) The nrbit shift register which impresses the electrical potential difference 
according to pattern data to each of that component along with each line of the array of this 
generating component (5 19d) The buffer which inputs pattern data into these n shift registers 
(6 19e) A deviation convergence means to project the charged particle beam which said 
generating means generated for [ on a stage (22) ] exposure (24) (35, 17, 20) 
[Claim 20] It is the exposure approach using a charged particle beam aligner according to claim 
19. Said buffer (6 19e) to said n shift registers (5 19d) It carries out the n bits of the directions 
of a train at a time the sequential input of the pattern data of the graphic form which should be 
exposed. According to a clock, the shift action of the n shift registers is carried out all at once. 
Migration of said stage (22) and the deviation of a deviation convergence means (35, 17, 20) 
The exposure approach characterized by controlling so that the beam chosen and patternized 
with said charged particle beam generating means projects on the same location on this stage. 
[Claim 21] It is the exposure approach according to claim 20 which the data for correction other 
than graphic form pattern data are contained in the data which said buffer (6 19e) inputs into 
n shift registers (5 19d), and is characterized by using some generating components for 
exposure-time correction. . 

[Detailed Description of the Invention] 
[Summary of the Invention] 

It is related with the charged particle beam aligner and approach using a blanking aperture 
array, its manufacture approach, and a blanking aperture array. It aims at enabling 
charged-particle exposure which was superior to the conventional lithography technique in all 
detail, alignment precision, quick turnarounds, the control, and dependability, blanking 
aperture array is constituted so that the substrate with which the two-dimensional array of the 



aperture with a blanking electrode was carried out to the at least m line n train, and n nrbit 
shift registers which impress the electrical potential difference according to pattern data to a 
blanking electrode may be prepared. 
[Industrial Application] 

This invention relates to the charged particle beam exposure approach using the charged 
particle beam aligner and blanking aperture array which used a blanking aperture array, its 
manufacture approach, and a blanking aperture array. 

In recent years, the degree of integration and function of an integrated circuit (IC) improve 
increasingly, and a role of a nucleus of the technique widely covering [ communication 
equipment / a computer ] the industrial whole in IC is expected. 

The big column of IC manufacturing technology is high integration by micro processing. The 
limitation of photolithography of micro processing is about 0.3 micrometers. However, by 
charged particle beam exposure using an electron, ion, an X*ray beam, etc., micro processing 
0.1 micrometers or less can be performed in the alignment precision of 0.05 micrometers or less. 
Therefore, if the charged particle beam aligner which exposes 2 in about 1 second 1cm is 
realized, imitation of the lithography technique of very others will not be allowed for which of a 
detail, alignment precision, a quick turnaround, and dependability. That is, manufacture of 1 ■ 
4Gbit memory and the 1M gate LSI also becomes possible. 
[Description of the Prior Art] 

There are various equipments, such as a thing of the type which uses a blanking aperture 
array for making it the point beam type which uses it by making a beam into the shape of a 
spot, the adjustable rectangle beam type which use it by making it a size adjustable rectangle 
cross section, the stencil mask mold made into a request cross-section configuration using a 
stencil, and a request cross-section configuration, in a charged particle beam aligner. 
In the charged particle beam aligner of a point beam type, since the throughput is low, it is 
used for researches and developments. At the case where the pattern in which the about 
0.1-micrometer detailed pattern was got blocked with the charged particle beam aligner of an 
adjustable rectangle beam type with the high degree of integration although the throughput 
was high figures double [ 1*] compared with the point beam type is exposed, there are many 
problems in respect of a throughput too. On the other hand, the charged particle beam aligner 
of a stencil mask mold uses for the part equivalent to adjustable rectangle aperture the stencil 
mask in which two or more repeat pattern transparency holes were formed. Therefore, in the 
charged particle beam aligner of a stencil mask mold, the merit in the case of exposing a 
pattern repeatedly is large, and a throughput improves compared with an adjustable rectangle 
beam type. 

The outline of the charged particle beam aligner equipped with the stencil mask is shown in 
Fig. 23. The focusing electromagnetic lens 212 consists of convex electromagnetic lenses of the 
pair which made the ball center in agreement with an optical axis 214 (a beam shaft is called 
an optical axis for convenience) and which is not illustrated, and incidence side 



spherical-surface 212a is formed with one lens, and it forms outgoing radiation siczle 
spherical-surface 212b with the lens of another side. The stencil mask 213 is equipped wi*h 
adjustable rectangle transparency hole 213a by which opening was carried out in accordance 
with the optical axis 214,' and two or more repeat pattern transparency hole 213b, and is 
formed. 

In such a configuration, the beam incidence location to incidence side spherical-surface 212a is 
decided by the amount of deviations with the electrostatic deflection machine 211. For examp le, 
when choosing adjustable rectangle transparency hole 213a, incidence of the beam is carried 
out to the location A of spherical-surface 212a, and when choosing pattern transparency ho-le 
213b, incidence is similarly carried out to a location B. According to deviation actuation of thne 
beam electrostatic deflection machine 211, the incidence location to spherical-surface 212a ofZT a 
beam changes, the stencil mask 213 is passed, outgoing radiation is carried out from outgoir - 
radiation side spherical-surface 212b, the path which returns to an optical axis 214 again is 
taken, and a pattern is imprinted on a wafer. 

An example of the pattern on a stencil mask is shown in Fig. 23 (c) and (d), and the arrsiy 
condition on the mask of these patterns is shown in this drawing (b). Patterns 213b and 213c 
are patterns which appear well in the connection section of wiring, and are this one, or azre 
made to continue, as shown in a dotted line, and perform drawing (exposure) of wiring or i_ts 
connection section. [ two or more ] 213a is opening for adjustable rectangle aperture. A bea. m 
cross section shifts, and according to an amount, it changes and goes away because it project ts 
the beam fabricated in the rectangle cross section on it as only a part laps with this openirmg 
213a (adjustable rectangle). If the beam fabricated in the rectangle cross section is projected on 
Patterns 213b and 213c, since it can pass only through the inside of an illustration pattea«:n 
(hole), a cross section will become the beam changed into the illustration pattern, and will 
away. 

This stencil mask can expose an illustration pattern at a stretch, and can gather an exposu Te 
rate. Although a stencil mask has two or more transparency holes, in a conventional ty^>e 
however, an imprint pattern According to exposure, it must form as a stencil mask in advanc=:e. 
Moreover, since the exposure field is limited, As opposed to the semiconductor circuit whi-<:h 
needs many imprint patterns which are not restored to one stencil mask Since two or mo-re 
stencil masks are created, and it is necessary to use one of it at a time, taking it out and t^Ihe 
time amount of a mask shift is needed, the result to which a throughput is reduced remarkafc^ly 
has been caused. 

On the other hand, preparing the blanking aperture array which solves this trouble and whL_ch 
was arranged in the two-dimensional direction instead of a stencil mask is proposed as la_ w. 
With such a configuration, it can make only by changing the signal which impresses tZhe 
imprint pattern of the configuration of arbitration to each blanking electrode. 
By the approach by the two-dimensional blanking aperture array Arrange much openings in 
semiconducting crystals, such as silicon, two-dimensional, and a blanking electrode is form, ed 



in the both sides of opening. Since the electron beam which passed through that will be bent if 
one electrode is dropped to a gland among each hole and an electrical potential difference is 
impressed to the electrode of another side for example, it impresses an electrical potential 
difference to this and gives **** with pattern data After passing the lens installed in the lower 
part of a blanking aperture array, it is cut by aperture and a beam does not come out to a 
sample side. Moreover, since the electron beam which passed through that is not bent unless it 
impresses an electrical potential difference to the electrode of another side, after passing the 
lens installed in the lower part of a blanking aperture array, a beam is irradiated by the sample 
side, without being cut by aperture. 

The outline of this electron beam machine is shown in Fig. 24. BAA is a blanking aperture 
array and transforms the cross section of electron beam EB into the dot pattern of a request 
configuration. Focusing, a deviation, etc. are carried out, it outputs and inputs at right angles 
to the aperture array BAA, and focusing, a deviation, etc. are carried out again, and electron 
beam EB which came out of the electron gun EG passes along objective lens OL, and she does 
incidence to the specified location of the wafer WF of the movable stage ST. Since the aperture 
array BAA is installed with an adjustable rectangle and a stencil, as a dotted line shows that 
an electron beam passes along the request location of the aperture array BAA, it is shifted in 
this case. This shift, and ON/OFF of each opening of the aperture array BAA are performed by 
the pattern controller PCTL, and Controller PTCL is controlled by Processor CPU. In addition, 
for MD of this drawing, a magnetic disk drive and MT are [ digital to analog and amplifier, and 
G/S of a magnetic tape unit and D/A 1 two-dimensional ON / off information generating / are 
recording equipment. 

In a two-dimensional blanking aperture array, it has 200x200 openings and the electron beam 
which passed along this turns into a maximum of 200x200 point beams. Since ON/OFF in each 
are possible for opening, the two-dimensional graphic form of arbitration can be expressed with 
this 200x200 dot. The electron beam which passed along the aperture array is projected on a 
wafer as a beam which contracts with a lens, for example, is settled in 0.01-micrometer a 
maximum of 200x200 and an every direction 4 micrometerx4 micrometer field. Since the 
spherical-surface income-and-outgo difference of the last lens of an electron beam machine and 
chromatic aberration cannot be suppressed to about 0.02 micrometers, on a wafer side, it will 
contact or lap, each beam which passed the blanking aperture array will be irradiated, and the 
pattern exposed and developed does not leave it at each point. 
[Problem(s) to be Solved by the Invention] 

By the way, 200x200 = it is not easy to give 40,000 NO/OFF information to each 40,000 
electrodes of a blanking aperture array. For example, if lOmicrometerxlOmicrometer opening 
is formed in the crystal of Si with a thickness of 30 micrometers by etching in 15-micrometer 
pitch, an about 3000A thin oxide film is formed in the front face and an electrode is formed in 
two fields of opening which counter with a tungsten (W), the part of the shape of a grid of 
5-micrometer width of face will remain in the crystal of Si. It is required to form a metal circuit 



pattern on the grid, of this 5-micrometer width of face, and to give an electric signal 
independent of the electrode of each opening through a metal circuit pattern. In order to tie a 
circuit pattern to the lattice point of 200-line 200 trains, also at the lowest, it will let 100 circuit . 
patterns pass to one horizontal each Rhine (in this case, it is supposed that by one half and a 
circuit pattern will be connected from right and left). Although it is necessary to form 
0.025-micrometer Rhine and a tooth-space pattern in the location where wiring was [ each 
other ] most crowded in carrying out by one layer in order to form 100 Rhine and tooth spaces 
in width of face of 5 micrometers, at present, this is difficult. At least ten layers of the circuit 
pattern of ten layers are not [ 0.25 micrometer Rhine and a tooth space ] yet realistic, for 
example, although it is required and Rhine and the tooth space which are 0.25 micrometers are 
in a possible situation technically, even when a multilayer interconnection is used in today. 
Moreover, difficulty is also in the following point. Usually, although a blanking aperture array 
is installed into the vacuum called column of an electron beam machine, carrying in 40,000 
signal lines here cannot but say a signal-transmission line, send IC of a signal, vacuous 
hermetic sealing, and which as the very most difficult work. Therefore, the two-dimensional 
blanking aperture array is unreal, as long as it wires the electrode of each opening simply and 
ON/turning off are assumed. 

Furthermore, there is a problem of beam amendment. Although the amendment of the 
heterogeneity (heterogeneity of the intensity distribution of a crossover image) of each part of a 
cross section of a beam on the strength which carries out incidence to an aperture array is 
amended by ON time amount, if this also becomes the two dimensional array of a nxm 
individual and the number of aperture increases, the scale of an amendment circuit will 
become size. 

Moreover, although the pattern by the proximity effect between contiguity patterns grows fat 
and /thin ** is conspicuous if a pattern makes it detailed, there is no function of this proximity 
effect correction in the above-mentioned proposal equipment. 

The aligner using the two-dimensional blanking aperture array like the above is indicated by 
JP,56*19402,Y. According to this official report, two or more gate plates are made to distribute 
wiring to an electrode by using the aperture array which consists of two or more gate plates. 
However, since the number of wiring does not necessarily decrease this approach as a whole at 
all, wiring to an electrode is still complicated. Moreover, it is very difficult to perform 
alignment of the electrode which corresponds between gate plates. 

Although it can manufacture comparatively easily in order that the 1-dimensional blanking 
aperture array which arranged opening only in one train may not have a problem which was 
described above, in such an aperture array, a throughput is small and the demand on IC 
manufacture of a wafer of drawing 2 in 1 second 1cm is unlikely to respond to it. 
So, in order to enable charged particle beam exposure by the blanking aperture array which 
does not allow imitation of the RISOGURI fee technique of very others for which of a detail, 
alignment precision, a quick turnaround, and dependability, this invention also aims 



amendment at offering the structure and the manufacture approach of the blanking apertuMaere 
array which forms an easy two-dimensional patternizing beam while it is actually possible amd 
easy to control. 

A shift register is effective in transmitting ON / off signal to the electrode of each opening of a_n 
aperture array. However, since grid width of face is narrow, it is necessary to make it the thira».g 
of a configuration of also making and putting a shift register in this narrow grid width of fac^e. 
So, it is other purposes of this invention to make a shift register etc. into the thing of a ver — y 
easy configuration, and to enable hold of it in narrow grid width of face. 

Moreover, it is the purpose of further others of this invention like the above to offer the charge^ d 
particle beam aligner and the charged particle beam exposure approach using the improve- d 
blanking aperture array. 
[The means for solving a technical problem] 

As shown in Fig. 1 , although the cross-section configuration of a charged particle beam is 
fabricated to a request pattern, by this invention, the blanking aperture array 1 < — > f 
two-dimensional array is used. 2 is the aperture and two-dimensional array is carried oc»t 
length and horizontally to the shape of a matrix. Each aperture 2 is equipped with th * 
blanking electrodes 3a and 3b of a pair, the beam which passes along aperture 2 by turning on / 
turning off the electrical potential difference applied to these is deflected un-[ a deviation/], an <i 
it is made for a beam to irradiate or not to irradiate an exposed sample. 

The electrical potential difference applied to each blanking electrode is defined according to th ^ 
request pattern of a beam cross-section configuration. The pattern generating section in whicZli 
4 generates the request pattern, and 5 are drives which supply the ON/OFF state voltage 
according to a request pattern to each blanking electrode, and the drive 5 consists of electrocL e 
drivers controlled by the shift register and the shift register. 6 is a circuit which these do an-<i 
transmits the pattern data from the pattern generating section 4 to each of a drive 5. 
[Function] 

The beam shaping section 7 of Fig. 1 functions as an adjustable stencil which expressed th_e 
request exposure pattern with the dot group. In the pattern generating section 4, the reques=st 
exposure pattern in the rectangle field which the ensemble of the aperture 2 ' — > f 
two-dimensional array occupies is disassembled into the dot equivalent to each aperture 2, an -<i 
the dot pattern data is generated. The part of each line of the dot pattern data is supplied [ £te_t 
each drive 5 ] in the transfer-circuit section 6 to delivery and the data of each train of each lin__e 
to each aperture 2. Now, applicable data are sent to each aperture 2, it is turned on/turned o£=f, 
and the pattern of on-aperture is in agreement with a request exposure pattern. 
A drive 5 is a driver which specifically drives the blanking electrode of aperture 2 in response t^o 
a shift register and the data of each of that bit. The transfer-circuit section 6 is a buffer meaft s 
to specifically distribute the dot pattern data sent by 8 bits or 16 bit parallels to the drive 5 < — » f 
each **** of the two-dimensional aperture array 1 from the pattern generating section 4 whicZ^i 
is CPU. 



Since this beam shaping section 7 functions as an adjustable stencil as a matter of fact, as for 
the exposure using this, an exposure rate's improves. Moreover, it changes according to the 
data which a configuration supplies, and several many sheets are prepared like a fixed stencil, 
and it is used, switching. The activity of exchanging the stencil mask itself becomes 
unnecessary, and a throughput improves. Furthermore, since the drive 5 consists of shift 
registers and it is not necessary to prepare wiring for ON/OFF separately to each aperture 2 
like before, manufacture of the blanking aperture 1 becomes easy. 
[Example] 

First, the example of the charged particle beam exposure approach which becomes this 
invention using the 1st example of a blanking aperture array and this which become this 
invention is explained. 

As shown in Fig. 2 (a), in this example, blanking aperture array 19A which carried out the 
two-dimensional array of the aperture to the m line n train is used. 19c of aperture, and 19a 
and 19b is the blanking electrode of the pair between aperture 19c. 

Buffer 19e which prepares m bit shift register 19d along with each line of such aperture, and 
inputs pattern data into these n shift register 19d is prepared. 

Although the pattern data of the graphic form which should be exposed are inputted into buffer 
19e, this divides and dot-izes a graphic form in a line and a train, and is taken at a time as the 
n bits of the direction of a train. For example, supposing it also divides the graphic form which 
should be exposed according to an aperture array and divides a part for the 1 aperture into a m 
line n train, it will input into buffer 19e n bits of eye one train, n bits of eye two trains, and n 
bits in order of eye "m train. If buffer 19e considers as the FIFO mold in which n bit-parallel 
output is possible, it outputs to n shift register 19d at coincidence in order of a 1 train n bit, a 2 
train n bit, and and these will be shifted with a clock and will go. 

The correction data other than graphic form pattern data can be included in input data. The 
correction data of the heterogeneity of beam intensity distribution make this correction in the 
form of extension of the exposure time. Correction of the form of compaction of the exposure 
time is possible by making beforehand light exposure by graphic form pattern data into few 
things. The approach by light exposure correction besides the approach (it is made details and 
eye **) of correcting graphic form pattern data is also possible for amendment of the proximity 
effect. 

aperture array 19A of Fig. 2 (a) projects the beam of a larger cross section than the whole, and 
deflects it with each blanking electrodes 19a and 19b beam patternizing is performed 
without /carrying out. This patternizing can also be carried out by controlling the generating of 
a beam itself. In the example, these are equivalent to one aperture 19c of Fig. 2 (a), therefore 
two-dimensional array of Fig. 2 (b) and the (c) is carried out to a m line n train in array 19A. 
91 is a transparent electrode in Fig. 2 (b), and it becomes the electrode of the P type silicon 
substrate 95. 92 is the electrode of n type layer 96, and adds direct-current-voltage DC.V to 
these according to pattern data. As for the pn junction by which 93 is formed in these interfaces 



of P layers and n layers, the thin film to which 97 reduces a work function, and 98, an 
insulating layer and 94 are acceleration voltage. If incidence of the laser beam is carried out in 
the condition that the electrical potential difference is added, a hot electron will be generated 
by the avalanche and this will go away as an electron beam EB. 

Moreover, it is Fig. 2 (c) and, for an anode electrode and 100, as for the conductor of 
translucency, and 102, the substrate of translucency and 101 are [ 99 / a cone'like cathode and 
104 / a photoconduction layer and 103 ] insulating layers, translucency if an electrical 
potential difference is applied to a conductor 101 and incidence of the light is carried out, an 
electron will be emitted from a cathode 99 and it will go away as an electron beam EB. Control 
of electron beam EB and generating of the patternized 2-dimensional electron beam are 
possible also for any at the luminescence control by control of the applied voltage to an 
electrode, a light emitting diode, etc. 

The exposure approach using aperture array 19A of Fig. 2 (a) is explained referring to Fig. 3. 
In Fig. 3 (a), much chips with which 24a is formed in a wafer 24, and 41 show the graphic form 
pattern which should be exposed on a chip. This graphic form pattern 41 is classified into a m 
line n train, and if a place (a pixel or dot) with a graphic form is expressed with "1" and the 
place which is not is expressed with "0", pattern data will become like D5 of Fig. 3 (f). Delivery 
and buffer 19e inputs a part for one train of this pattern data, and 2 train, and into a part for 
this one train and 2 train, and inputs " into n shift register 19d serially to buffer 19e, and 
these are shifted according to a shift clock in shift register 19d. Therefore, about the first one 
train, shift register 19d data become, as shown in Fig. 3 (b), and only the electron beam which 
passed along aperture 19c of data "1" is projected on them in the request location of a wafer 24. 
In the phase which also inputted the pattern data of eye two trains, as shown in Fig. 3 (c), it 
becomes, and where eye three trains and eye four trains are also inputted, it becomes like this 
drawing (d) and (e) 

Thus, on aperture array 19A, if pattern data compare and say, it will move and go like an 
illuminated news display. Therefore, it moves and, the way things stand, the beam incidence 
location on a wafer 24 also goes. However, this is not moved, and it makes a request-on wafer 
24 location stand it still in this invention until it becomes the request exposure time. This is 
performed by deviation control of a beam, and in this deviation control, supposing the wafer 24 
is also moving, it will also perform amendment of that part. If the direction of beam deflection 
is the same as the stage (wafer) migration direction, there are few amounts of corrections by 
deviation, they end, and can also be substituted only for stage migration depending on the case. 
Since eye one train appears first and eye m train appears at the end, the way things stand, the 
exposure times differ in each train, but in this point, eye one train disappears first, and eye m 
train will be equalized if it is made to disappear at the end. 

The exposure time is time amount to which data "1" have appeared in the aperture array, and 
is x (the number of aperture arrays while having appeared) (clock period). This fact is 
applicable to correction. Namely, what is necessary is just to increase the effective number of 



aperture 19c according to extended time amount in the place which wants to extend the 
exposure time since the beam reinforcement of the part concerned is low. **** in the whole, 
when reduction in the exposure time is required it sees and the usual exposure time 
increases the number of effective aperture to a required part (in this case, it is usually alike 
and carries out). What is necessary is to insert a gate circuit (not shown) between that 
blanking electrode and shift register 19d, and just to give the aperture array section for 
amendment other than light exposure correction data, i.e., the aperture array for image 
patterns of normal, about aperture 19c controlled by part for a shift register 19d post-stage, in 
order to perform effective / invalid control of this aperture 19c. if fixed effective / invalid control 
are sufficient, between an electrode and shift register 19d will be connected it is good without 
/carrying out, and the addition circuit for this control is not needed. 

In order to carry out amendment to the proximity effect of a pattern, image pattern data are 
made details and eye **, or same light exposure control is performed. 

Thus, moving the beam by which two-dimensional patternizing was carried out, the charged 
particle beam generating means which contains blanking aperture array 19A or the beam 
generating components BGl and BG2 for a lot of pattern data efficiently as it is the method 
which is made to stand it still and is exposed can be supplied, and high-speed exposure of a 
detailed pattern is attained in the top for exposure. 

In addition, the pattern data of a different graphic form may be supplied to buffer 19e one by 
one. When supplying only one graphic form pattern data to buffer 19e, it is necessary to supply 
the dummy pattern data of data "0" to buffer 19e so that the exposure time in each location on 
a pattern may become the same. However, when supplying the pattern data of a different 
graphic form to buffer 19e one by one, it is not necessary to do buffer 19e supply of dummy 
pattern data. 

Moreover, exposure is very good in the configuration performed after the shift action 
termination of shift register 19d to the pattern data of one graphic form. 

The example of the charged particle beam aligner which becomes this invention is shown in 
Figs. 4 and 5 . Through the complete diagram, although that is right, the same sign is given to 
other same parts. Fig. 4 is a system block Fig., it is processed by reading from a magnetic disk 
26 or a magnetic tape 27 by the processor 25, and drawing data are sent to the data-processing 
controller 40. Delivery and the. data passing through this are sent to data division / escape 
circuit 41 in which the data-processing controller 40 makes analysis of drawing data, 
restoration of compressed data, etc. perform in data in the bit map generating circuit 30. After 
they generate a graphic form if the sent data are the parameter which specifies a graphic form 
configuration and magnitude, they perform MESHU division in blanking aperture size further 
and consider as bit like data, it passes along the bit map data bus 43 by the bit map generating 
circuit 30, and the bit map memory 42 is made to memorize in it. The location data given to the 
transverse-scan deflector 17 and 8 pole deflector 20 are also generated, and it is made to 
memorize to the bit map memory 42 similarly in the bit map generating circuit 30. 



The bit map memory 42 is roughly divided into three, as shown in Fig. 6 . Imprint location data 
have described the assignment information on the start point on the wafer of graphic form 
configuration bit data, or a graphic form configuration code. The data for amendment are data 
which consist of both the nonuniformity correction and proximity effect correction of a 
crossover image. In order that the number of a bit-line train may determine an exposure dose 
in graphic form drawing by this method, as shown in Fig. 7 , it places by superposition by 
making a data storage the appearance which adjustment of a dose accomplishes at the memory 
section of the bit data for amendment. The amendment data Cl and C2 are the objects for 
nonuniformity correction and the objects for proximity effect correction of a crossover image in 
this Fig. 7 . 

Based on the data memorized by the bit map memory 42, the blanking matrix control circuit 45 
performs control of blanking aperture array 19A and the deviation control circuit 35. As shown 
in Fig. 5 , aperture array 19A is equipped with FIFO buffer 53, a shift register 56 (these are 
equivalent to 19e and 19d of Fig. 2 ), and the driver (for example, transistor of Darlington 
connection) 58 that drives aperture electrode 19a. this Fig. 5 - aperture array 19A - 19f, and 
91g and the object for the amendment data C2 for the amendment data Cl for graphic form 
patterns - it consists of three 19h parts, and a shift register 56 and FIFO buffer 53 are formed 
in each. A buffer 53 operates with a clock CLK2, and a shift register 56 operates with a clock 
CLK1. Transition of the data Nl and N2 which are incorporated and go to the buffer 53 of 19f of 
graphic form pattern sections, and the aperture electrodes El and E2, and the data added to 
- is shown in Fig. 8 . 

The bit data for amendment are sent to the amendment sections 19g and 19h of blanking 
aperture array 19A for every block. If it measures that data migration of graphic form data 
division is completed in the clock counter circuit 57 and sequence comes it, this amendment 
section will read the data of the amendment section FIFO 53, and will perform ON of a 
blanking, and OFF. Thereby, amendment shown in Fig. 7 is performed. 

The deviation control circuit 35 of Fig. 4 reads imprint location data from the bit map memory 
42 synchronizing with the signal from the bit map matrix control circuit 45. This drives the 
transverse-scan deflector 17 of the Rhine beam LB. Moreover, in this case, by the stage control 
controller 48, feedback control of the stage 22 is carried out, and continuation rate migration is 
carried out. Therefore, since the location of the Rhine beam LB accompanying continuation 
rate migration of this stage 22 also needs to carry out feedback amendment, from the laser 
interference comparator 38, the deviation control circuit 35 reads the location of a stage 22, 
asks for difference with previous imprint location data, and it drives 8 pole deflector 20 so that 
the range with difference may be maintained. 

The detail of the deviation control circuit 35 is shown in Fig. 9 . Control- section 35a receives a 
clock from the blanking matrix control circuit 45, and performs read-out of the bit map memory 
42. SI and S2 are data which the control signal of the read-out directions, the address, etc. and 
D read. The data D read from the imprint location data storage section of memory 42 are 



supplied to the drivqr (DCA and AMP) of the transverse-scan deflector 17 through amendment 
circuit 35b and register 35c. The stage location data from the laser length measuring machine 
38 are set to register 35d. The location data XI [ whether a difference with the location X2 
which the above-mentioned data D show is smaller than the decision value n set to register 36g 
by CPU, and ] namely, - |Xl-X2|**n ****** -« difference it should be judged by judgment 
circuit 36e, if it is NO, a predetermined value should be set to register 36f, and this should pass 
a driver 37 - it is given to 8 pole deflector 20, and the deviation of the Rhine beam LB is 
controlled. 

The beam of 0.05-micrometer angle is put in order the 50 directions of a train, and 1000 line 
writing directions, continuation migration of the scanning area of 2mm width of face is carried 
out to it being 25ns of exposure times of the area which consists of matrices by 50 mm/s using 
the resist of the current density of 200 A/cm2, and the sensibility of 5microc/cm2, the exposure 
speed of 20msec(s) is obtained per two 1cm by the above, and it becomes the improvement in a 
rate of 1/50 by it compared with a conventional type. 

The drive circuit etc. is also the same as when using the beam generating component of Fig. 2 
(b) and (c). 

The comparison with the here conventional single dimension aperture array and 2-dimensional 
aperture array 19A is performed. Aperture shall turn on / turn off the beam of 0.01-micrometer 
angle. The field of 2 is expressed with 1012 of the above-mentioned beam, and costs 1cm for 
exposing this in 1 second. If resist sensibility is made into 10microc/cm2, since it can expose by 
100MHz with the current density of 100 A/cm2, 105 and the Rhine length will be set to 1mm by 
the number of beams (the number of aperture). If reduction percentage is made into 1/100, it is 
necessary to prepare a lOOmmxlmicrometer aperture array. It is also the most difficult work to 
also carry out the homogeneity exposure of this with a beam, to also construct the contraction 
optical system of a beam, and to prepare a signal quickly 105 pieces. 

If only 103 can prepare the aperture of an aperture array, it is exposing 2 1cm to this thing for 
100 seconds, and a duration becomes excessive. 

On the other hand, the above-mentioned 2-dimensional aperture array 19A shall be made into 
100 trains and 1000 lines, and the signal (bit) of each line shall be shifted with the clock period 
for Ins. With the resist sensibility of 10microc/cm2, and the current density of 100 A/cm2, by 
the exposure time for 100ns, since it is good, as for each signal, sufficient light exposure for a 
resist will be given among 100 ******. if it is this that reduction percentage is set to 
200micrometerx2mm, carries out the homogeneity exposure of this field, and should just 
reduce an aperture array as 1/200 creation -- it is easy. Moreover, feasibility is [ that a signal 
should just transmit 1000 independent things with the clock rate of 1GHz ] high. 
Transmitting a pattern signal to all the aperture of a 2-dimensional aperture array at 
coincidence requires time amount too much by the method which there is difficulty in respect of 
wiring and a drive circuit, and sends a signal for every aperture. By the method which uses a 
shift register, these problems are avoidable like this example. 



Since according to the above-mentioned example it has the function of the nonuniformity 
correction of the intensity distribution on a beam cross section, and proximity effect correction 
and circuitry is not complicated with the number of bits of the Rhine beam, exposure by the 
2-dimensional patternizing beam is attained. For example, drawing in LSI of 0.2-micrometer 
Ruhr extent can be raised the several times as many conventional train bit as this, and 
stability, a high speed, and a highly precise aligner can be realized. 

the shaping unit which the beam shaping section 7 becomes from the array and drive 5 of 
aperture 2 in Fig. 1 two or more unit preparation - you may make it use it, switching The 
2nd example of a blanking aperture array which becomes this invention of such a configuration 
is shown in Fig. 10. Two or more unit arrangement of 64 is carried out on one mask 75 in the 
shaping unit, and a control circuit 65 is attached to each. The pattern data transfer circuit 
section 70 consists of the pattern memory 71 and FIFO buffer 72 to each shaping unit 
(two-dimensional blanking aperture array BAA) 64 here. Moreover, a pattern generator 4 is a 
processor (CPU) and sends pattern data to memory 71 through a bus 8. 

Since two or more BAA64 is formed on one mask 75 in Fig. 10, while using one BAA64, the 
following exposure pattern data are supplied to other BAA64, and if exposure by one BAA64 is 
completed, it can move to exposure by other BAA64 immediately, and it is possible to raise a 
throughput further. 

The pattern memory 71 is classified into each field for every BAA64, and CPU4 writes each dot 
pattern data to BAA64 in the applicable field of memory 71. In the transfer-circuit section 70, 
applicable data are supplied for this to each drive of BAA64 through read -out, FIFO buffer 72, 
and a control circuit 65. this Fig. 10 - each stencil of a stencil mask - two-dimensional it is 
equivalent to what was constituted from BAA64. 

On one mask (substrate) 75, a stencil etc. may be prepared other than one piece or two or more 
BAA64, and the 3rd example of a blanking aperture array which becomes this invention of 
such a configuration is shown in Fig. 11. 66A is opening for adjustable rectangles, and 66B is a 
stencil. Although a large number [ stencil 66B ] generally since it cuts off the pattern which 
comes out well by IC, it shows only the two pieces by this example. 

Two-dimensional BAA64 is made to live together as stencil 66B on one mask 75 in Fig. 11. 
Therefore it appears very well, structure is simpler for the stencil 66B, and that of the pattern 
with high operating frequency is rational. [ of the direction ] Although opening for adjustable 
rectangle beam shaping is generally also prepared in a stencil mask, if it is made such also by 
this example (66A is opening for adjustable rectangle beam shaping, and 66 is a stencil), the 
pattern of comparatively large line breadth can be exposed by adjustable rectangle beam 
exposure, data transfer can be carried out to BAA64 during the exposure, and, next, beam 
shaping by BAA64 and exposure can be performed. At stencil 66B, since the pattern data 
transfer is unnecessary, it has the effectiveness which the burden of CPU etc. mitigates with 
this mask 75. 

Mask 75 itself is also good also as not one sheet but two or more sheets. The 4th example of a 



blanking aperture array which becomes this invention of such a configuration is shown in Fig. 
12. In this example, two masks 75A and 75B are used. The same sign is g-iven to the same part 
as Fig. 23 among the 12th Fig., and the explanation is omitted. When using these masks 76A 
and 75B in piles, using the upside shaping section and the lower part uses the lower shaping 
section as mere opening, let the upper part be mere opening. In this example, as for 73 and 76, 
the shaping section in use, and 74 and 77 are simple rectangle openings, and shaping to a 
passage beam is not performed. 

With a stencil mask and a BAA mask, structures differ remarkably. As shown in Fig. 12, if a 
mask is made into two sheets, one side uses as a stencil mask and another side is used as a 
BAA mask, it is advantageous in respect of a production process. Moreover, with a BAA mask, 
many electronic circuitries, such as a shift register and a driver, are attached. By making it the 
format of Fig. 12, when a part considers as mere opening, it also has the advantage out of 
which allowance comes to wiring or a component formation field. 

Since opening for adjustable rectangles is generally formed with a stencil, a stencil mask 
should just prepare simple rectangle opening in this in Fig. 12. Moreover, with the 
configuration of Fig. 12, if a two-dimensional aperture array, blanking rectangle opening, and 
simple rectangle opening are prepared, a deployment of both masks will be attained at a BAA 
mask. 

Next, the 5th example of a blanking aperture array which becomes this invention is explained 
with Fig^ 13. The same sign is given to the same part as Fig. 11 among this drawing. The 
/Carrying-out control voltage of the blanking electrode of aperture 2 whicli 3b is connected to a 
gland, and another side is connected to driver 5a, and deflects a beam on the other hand is 
received. As for an output control signal line and 62, 61 is [ a shift clock line and 63 ] serial data 
lines. The dot pattern data for one line of a two-dimensional aperture ariray let the serial data 
line 63 pass, are inputted into a shift register 5, and are shifted towards the end with a shift 
clock. 

This shift situation is shown in Fig. 14. FIFO output-data 72D changes to the following pattern 
data for every dot pattern data for one line, therefore clock CLK number for one line. It is 
outputted to juxtaposition, output control signal 6 1A enters in the place where even the last Bu 
[ Bo / top ] went into the shift register 5, each bit of a shift register 5 is incorporated by driver 
5a, and the data A, B, N of each line drive blanking electrode 3a. 

two-dimensional t of plurality / CPU /4 ] what is necessary is just to prepare one to BAA DMA 
can perform data readout from the pattern memory 71 to FIFO buffer 72. In FIFO buffer 72, 
data are outputted with the demand signal from a control circuit 65. FIFO buffer 72 ••■ 
two-dimensional -- what is necessary is just to give the output data of each buffer to the shift 
register 5 of each line, if only the line count of BAA is prepared When preparing one piece 
common to each line, read-out data will be distributed to each line, and an output rate becomes 
high only line count twice from the shift rate of each line. 

The example of a blanking aperture array is shown in Fig. 15. As shown in this drawing (a), 



aperture 2 is formed in a silicon substrate 89 of etching. Blanking electrodes 3a and 3b are 
formed in two sides which the peripheral wall of aperture 2 counters as shown in this drawing 
(b). A shift register, electronic-circuitry 5A, such as a driver, and wiring 5B of those are formed 
in the inferior surface of tongue (field by the side of electron beam outgoing radiation) of a 
silicon substrate 89 as shown in this drawing (c). As for this drawing (b), this drawing (d) 
shows a Y-Y cross section with a top view, as for this X X cross section and this drawing (c). 90a 
and 90b are heavy-metal layers, and it prevents an electron beam carrying out incidence to a 
silicon substrate 89, and having a bad influence to the potential fluctuation and 
electronic-circuitry 5A. Although electrode 3a connected to a driver does not illustrate, it 
insulates by SiO two-layer etc. 

A shift register is easy to be the thing of well-known circuitry. If a shift register is used for 
giving the signal which follows pattern data to the blanking electrode of each aperture in a line, 
the number of wiring can be reduced sharply. For example, although 256 drive wires are simply 
needed in the number of the aperture in a line being 256, if it is a shift register, it is good at one 
register. 

The 6th example of a blanking aperture array which becomes this invention is shown in Fig. 16. 
A shift register 5 makes vertical connection and constitutes much shift register 5B of 4bit mold 
from this example. This shift register 5B is marketed as a shift register (195 molds) of TTL or 
ECL. This is taken shift register 5 by adding to the interior or the exterior of an aperture array. 
D1-D4 are the outgoing ends of 4 bit-shift register 5B, and Din is [ clocked into and CLR of 
input data and CLK ] clear inputs. As shown in Fig. 16 (b), shift register 5B is formed in the 
substrate between aperture 2 every four of aperture 2 by the line writing direction, and driver 
5a is formed in the substrate between each aperture 2 in the direction of a train, and receives 
one of the shift register outputs D1-D4. 

When a numerical example is given, the rectangle whose one side of the size of aperture 2 is 
5*10 micrometers, the pitch of 10*20 micrometers, and the number are 30-50 pieces and a total 
of 900-2500 pieces in length/longitudinal direction, respectively. If aperture 2 sets to 10 
micrometers the rectangle and pitch whose one side is 8 micrometers, the strip region of 
2-micrometer width of face will be made in a line and the direction of a train between aperture 
2. It is possible to form shift register 5B and driver 5a in this strip region, as shown in Fig. 16 
(b). 

Although a power-source line, a clock line, a signal line, etc. are required for shift register 5B, 
in Fig. 16 (b), these are not illustrating after [ expedient ] explaining. If these lines are 
0. 2-micrometer widtlrof-face Rhine and they are 5 and 0.25-micrometer width-of-face Rhine, 
they can be put on the strip region of 2-micrometer width of face four. If a multilayer 
interconnection is carried out, the line of these integral multiples can be held. 
In the blanking aperture array which uses a shift register like the above-mentioned example, it 
carries out by carrying out, and since a shift register is set to one and an address decoding 
signal line becomes unnecessary to a train, the advantage on manufacture / control becomes 



large. Moreover, if two or more adjustable stencils are prepared on a mask and it combines 
with a fixed stencil, pattern data can be supplied and prepared for other adjustable stencils 
during exposure by one adjustable / fixed stencil, and it can contribute to improvement in *a 
throughput. For example, by the array which has arranged 200x200 0.5-micrometer aperture, 
by the shift register and blanking electrode drive, if 1-set the processing time for Ins performs 
this during exposure by other stencils even if the processing time for 200ns is needed with the 
need, therefore the whole, it can make the processing time zero as a matter of fact. Moreover, 
since the need for a mask shift is lost like a fixed stencil, the place which contributes to 
reduction of an exposure duration is large, and whenever [ its / of a pattern / general-purpose ] 
improves, and the degree of freedom of a design increases it. 

Next, the 7th example of a blanking aperture array which becomes this invention is explained 
with Figs. 17 and 18. Fig. 17 shows the circuit diagram of the shift register used by this 
example, and Fig. 18 shows arrangement of the shift register in a blanking aperture array. 
What connected two inverters through the gate is made into a unit, it is what connected these 
two or more units to the serial through the 2nd gate, and a shift register consists of Figs. 17. 
Transistors Ql and Q2 constitute the 1st inverter, transistors Q3 and Q4 constitute the 2nd 
inverter, and transistors Q5/Q6 constitute the 1st and 2nd gate, and turn on / turn off with the 
1st and 2nd clock CLK1 and CLK2. These 200 units are connected to a serial, one shift register 
is constituted from a two-dimensional blanking aperture array in which this circuit of Fig. 17 is 
one unit of a shift register, and" has 200x200 aperture, and 200 of this shift register are 
prepared only for a line count by this example. 

In Fig. 18, SRI, SR2, and - are the above-mentioned shift registers, and the slash section U is 
the above-mentioned unit. AP is been opening of the aperture array BAA and there are 
200x200 pieces in this example. Shift registers SRI and SR2 and - are formed in the grid 
width-of-face field between the arrays of each line writing direction of this opening group, and 
the grid width-of-face field between the arrays of each train direction of an opening group lets 
wiring of clocks CLK1 and CLK2 pass. 

The electrodes El and E2 of a pair are formed in each opening AP, respectively, one's of these 
El is connected to a gland and the power-source quantity potential VDD, and another side E2 
can apply the output voltage Bbr of each unit of a shift register. 

If it explains that the circuit of Fig. 17 operates as a shift register, when Input Vin will set to H 
(yes) now, the output of inverter Q1Q2 is L. When a clock CLK2 is H, it is given from the 
preceding paragraph, and at this time, a clock CLK1 is L and the gate Q5 of Input Vin is off. 
Therefore, the H/L output of the 2nd inverter Q3 and Q4 which became settled in the input last 
time is given through the gate Q6 to the next step. 

Next, if a clock CLK2 is set to L and a clock CLK1 is set to H, the output L of the 1st inverter 
Ql and Q2 of the above will be given through the gate Q5 to the 2nd inverter Q3 and Q4, and 
the output of the 2nd inverter will be set to H. However, since a clock CLK2 is L, this output H 
is not given to the next step, but the time of CLK2 being set to H and CLKl being set to L in 



the following cycle, is given. It is the same as that of the following, and data input and output 
are performed by the clock CLK2, and a data shift within the unit concerned is performed by 
the clock CLKl. Although the gate electrode of transistors Q2 and Q4 becomes floating when 
transistors Q5 and Q6 are OFF, a former condition is maintained with gate capacitance. 
Next, the example of the manufacture approach of a blanking aperture array which becomes 
this invention is explained with Figs. 19 and 20. 

As shown in Fig. 19 (a), an impurity diffused layer 112 is made from impurity placing etc. to 
the semi-conductor substrate 110, and on this, as shown in this drawing (b), the epitaxial 
growth phase 114 is grown up. Next, as shown in this drawing (c), the MOS transistor which 
constitutes a component 130, i.e., an inverter, and the gate is formed in the epitaxial growth 
phase 114. The 1st [ which gives the shift register which makes an inverter and the gate a unit 
to the gate to a line writing direction ], and 2nd clock signal line is prolonged in the direction of 
a train. Although between these lines and trains becomes Opening AP, as formation of this 
opening is shown in Fig. 20, it is performed. 

That is, as shown in Fig. 20 (a), it etches until it reaches the slot 116 on the narrow width by 
trench etching in the location of the side side where the pair of each opening of the epitaxial 
growth phase 114 counters at a substrate 110. As shown in this drawing (b), next an insulator 
layer 118 is formed in the whole surface, and next, make an electrode material 120 deposit on a 
slot 116, as shown in this drawing (c). Next, as shown in this drawing (d), etching removes the 
epitaxial growth phase 114 and impurity diffused layer 112 between the electrode El made in 
this way and E2. 

Next, as shown in Fig. 19 (d) from a rear face, taper etching of between the electrode El of the 
semi-conductor substrate 110 and E2 is carried out. Opening AP is completed now. 
one side of the electrodes El and E2 of each opening - the output of each unit of a shift register 
- moreover although at least interruption of service of a power source connects the low 
voltage side GND to another side by turns the Side GND or high potential side VDD — this 
wiring process wiring for each component of a shift register, and a clock signal line or it 
carries out independently. 

Next, the 8th example of a blanking aperture array which becomes this invention is explained 
with Figs. 21 and 22. Fig. 21 shows the circuit diagram of the shift register used by this 
example, and Fig. 22 shows arrangement of the shift register in a blanking aperture array, 
one unit of a shift register consists of this examples at one inverter and one gate to be shown in 
Fig. 21. In this case, since output voltage Vout is reversed to input voltage Vin, by the electrode 
side of opening, it is reversed and returns. 

That is, as shown in Fig. 22, it does not connect with a gland all at once, but one electrode El of 
each opening AP is connected to a power source VDD and Gland GND by turns by the line 
writing direction. 

Moreover, the gate Q5 of each unit receives the 1st and 2nd clock CLKl and CLK2 by turns by 
the line writing direction. Therefore, if two units are regarded as one, the same shift register as 



Fig. 17 also consists pf Figs. 21. 

The shift register of a shift action of Fig. 21 is the same as the shift register of Fig. 17. 
Although 200 things of for example, 200 units are prepared, a shift register can prepare the 
shift register of 200 units similarly, for example, and can perform the data input to these from 
each of that unit. 

Although the output of the unit concerned is given also during a data shift to the electrode E2 
of each opening, irradiating an electron beam to the aperture array BAA can make a request 
configuration the cross-section configuration of the electron beam with which exposure is 
presented, when the output of each unit turns into a desired output by shift termination then. 
In the shift register of Fig. 21, it is reversed by turns and the output of each unit becomes 
noninverting. Although input data may be transformed in consideration of this thing, can be 
re-reversed with the potential of the electrode El of another side, and suppose that it is 
noninverting all. namely, - if it counts from the close side of a shift register and a power source 
VDD is added to the electrode El of the opening AP corresponding to the unit of No. odd, as 
shown in Fig. 22 -- input data - the time of "1 (H)" " output data, although it is set to "0 (L)" 
and an electrode E2 receives L level Since an electrode El is H level, electric field act on this 
opening after all, it deflects a beam, and it is made not to reach a wafer (data "1" are considered 
as beam-ofSD. It connects with Gland GND and the electrode El of opening corresponding to the 
unit of No. even is considered as beam-off and ON according to H of the electrode E2 of another 
side, and L. Since the output of the unit of No. even is noninverting, it is good now. 
H level and L level which are given to an electrode El in Fig. 22 are H level of the output of the 
unit of a shift register, and L level theoretically, and being reversal / being un-reversed are 
performed now. Although the electrodes El of each opening were connected to the gland (L 
level) all at once in Fig. 17, since you may connect with a power source VDD (H level) all at 
once, however it is reversed all at once in this case, this also needs to reverse input data. 
According to the 7th and 8th examples, it is possible to arrange a shift register and a clock 
signal line in the narrow grid width of face (field between openings) of a two-dimensional 
blanking aperture array. That is, although one unit of a shift register corresponds to 1 opening, 
if one unit is Fig. 17 and it is six transistors and Fig. 21, it consists of three transistors. There 
is one clock signal line of the a total of 3 and the direction of a train of two power-source lines 
and one signal line, if Fig. 17 and Fig. 21 are Figs. 17 and line writing direction wiring is 2 and 
Fig. 21. It follows, for example, is enough settled in this grid width of face also as grid width of 
face of 3 micrometers, and wiring width of face of 0.5 micrometers. 

In addition, a silicon substrate is suitable for the semi-conductor substrate 110 used in Fig. 19. 
The stopper formation to etching is the purpose, and by this, formation of an impurity diffused 
layer 112 can open a slot 116 from a front face to this part, and can perform taper etching from 
a rear face to this part, and can make the opening AP which the rear-face side extended. Into a 
slot 116, deposition of an electrode material 120 can grow up the poly crystalline silicon layer of 
an impurity dope with a CVD method, and can be performed by carrying out patterning of it. 
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Except for the gate Q5, the output of the 1st inverter Ql and Q2 is directly given in Fig. 17 to 
the input (gate electrode of Q4) of the 2nd inverter Q3 and Q4. This moreover, as one unit of a 
shift register If the clock of the gate Q6 is set to CLKl and CLK2 by turns per contiguity, it will 
be the same as that of Fig. 21, however the shift register which does not have being reversal 
and being un-reversed in the output of each unit will be obtained. It leaves the gate Q5, and Q6 
removes, it considers as direct connection, and the clock of the gate Q5 is the same also as 
CLKl and CLK2 by turns per contiguity. 

According to the 7th and 8th examples of the above, the electron beam exposure by the 
blanking aperture array which does not allow imitation of the lithography technique of very 
others can realize easily which of a detail, alignment, precision, a quick turnaround, and 
dependability. Moreover, since there may be few the components and the numbers of wiring 
which are made in grid width of face, the two-dimensional blanking aperture array of fine 
mesh width of face is easily realizable. 
[Effect of the Invention] 

According to this invention, the charged particle beam exposure which was superior to the 
conventional lithography technique in all a detail, alignment precision, quick turnarounds, the 
control, and dependability is attained, and it is very useful practical. 



[Translation done.] 
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